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KOMBINASI ENZIM POLIGALAKTURONASE DAN ENZIM 
PEKTINESTERASE PADA KLARIFIKASI SIRUP BUAH NAGA SUPER 
MERAH (Hylocereus costaricensis) DALAM PEMBUATAN SIRUP 
 





Buah naga super merah (Hylocereus costaricensis) segar memiliki umur 
simpan 7-10 hari pada suhu 14oC dengan kadar air tinggi (90 %). Perlu suatu 
metode pengolahan seperti pembuatan sirup buah. Karakteristik dari sirup buah 
naga super merah ialah kental, sedikit asam, dan banyak padatan terlarut. 
Kekentalan sirup buah yang disebabkan oleh pektin dapat mengganggu filtrasi dan 
mengurangi rendemen. Degradasi pektin oleh enzim bertujuan untuk mengurai 
pektin menjadi lebih kecil agar mendapatkan sari buah naga yang encer dan jernih. 
Kombinasi enzim poligalakturonase dan pektinesterase dapat mengoptimalkan 
klarifikasi sari buah naga super merah dalam pembuatan sirup. Enzim 
poligalakturonase bekerja dengan memutuskan ikatan α-1,4-glikosidik sedangkan 
enzim pektinesterase bekerja dengan memutuskan ikatan gugus metoksil dari pektin.  
Penelitian ini bertujuan untuk mengetahui pengaruh kombinasi enzim 
poligalakturonase (PG) bakteri Bacillus licherniformis strain GD2a AR2 dan enzim 
pektinesterase (PE) bakteri Bacillus licherniformis strain GD2a KK2 pada 
klarifikasi sari buah naga super merah dalam pembuatan sirup berdasarkan 
parameter pH, total padatan terlarut, transmitansi, dan viskositas. Penelitian ini 
menggunakan Rancangan Acak Lengkap Faktorial (RAL-F) dengan dua faktor, 
variasi konsentrasi enzim PG (0%; 0,09%; 0,1%; 0,11%) dan variasi konsentrasi 
enzim PE (0%; 0,5%; 1%; 1,5%), tiga kali ulangan sampel dan satu kali analisis. 
Data hasil penelitian dianalisis dengan metode Two Way ANOVA.  
Hasil penelitian menunjukkan aktivitas enzim PG dan PE murni parsial yang 
didapatkan ialah 0,31 U/ml dan 1,167 U/ml. Interaksi kedua enzim berpengaruh 
pada parameter total padatan terlarut dan nilai transmitansi, sedangkan parameter 
pH dan viskositas tidak terdapat interaksi antar enzim. Sampel penambahan enzim 
PG dan PE dapat meningkatkan nilai transmitansi, serta menurunkan total padatan 
terlarut dan mvisositas. Sampel dengan penambahan enzim PG 0,11% dan PE 0,5% 
menjadi sampel terbaik karena dapat menurunkan total padatan terlarut 
(38,133oBrix); meningkatkan transmitansi (74,5 %T); dan menurunkan viskositas 
(0,128 cP).  
Kata kunci: buah naga super merah, enzim, klarifikasi, pektin, pektinesterase 






COMBINATION OF POLYGALACTURONASE AND PECTINESTERASE 
ENZYME IN SUPER RED DRAGON FRUIT (Hylocereus costaricensis) 
JUICE CLARIFICATIONS FOR SYRUP PRODUCTION 
 





Super red dragon fruit (Hylocereus costaricensis) has a shelf life of 7-10 
days at 14°C with high water content (90%). Processing was need to optimalized 
the fruit, such as fruit syrup production. Characteristics of super red dragon fruit 
syrup was thick, slightly acidic, and contain a lot of soluble solids. Pectin that 
contained in syrup caused by pectin could reduce the yield. The degradation of 
pectin aims to hydrolized the pectin in order to obtain a clear syrup. The 
combination of polygalacturonase and pectinesterase enzyme can optimize the 
clarification of super red dragon fruit clarification in syrup production. The 
polygalacturonase enzyme hydrolized the α-1,4-glycosidic bond while the 
pectinesterase enzyme break the metoxyl group bond of pectin. 
The aim of this research was to investigated the effect of polygalacturonase 
enzyme (PG) from Bacillus licheniformis strain GD2a AR2 and pectinesterase 
enzyme (PE) from Bacillus licheniformis strain GD2a KK2 on the super red dragon 
fruit juice clarification in syrup production based on pH, total soluble solid, 
transmittance, and viscosity. This study used a Factorial Completely Randomized 
Design (FCRD) with two factors, variation in PG enzyme concentration (0%, 
0.09%, 0.1%, 0, i1%) and variation of enzyme concentration of PE (0% 5%, 1%, 
1.5%), three replicates and one analysis. The data of the research were analyzed by 
Two Way ANOVA method. 
The results showed that the partial activity of PG and PE enzyme was 0.31 
U/ml and 1,167 U/ml. The interaction of both enzymes has an effect on the  
parameters of the total soluble solid and the transmittance value, while the pH and 
viscosity have no effect. Samples added by PG and PE enzymes could increased 
the value of transmittance, as well as decreased the total soluble solids and 
viscosity. Samples with the addition of 0.11% PG enzyme and 0.5% PE were the 
best samples because they decreased the total soluble solids (38.133oBrix); 
increased transmittance (74.5% T); and decreased viscosity (0.128 cP).  
Keywords: enzyme, fruit juice clarification, fruit syrup, super red dragon fruit, 
pectin,  pectinesterase, polygalacturonase 
